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ALL- UNION INSTITUTE OF PLANT BREEDING AND GENETICS 
Odessa, USSR U.S.S.R. 
1) Characteristics of soybean mutants, induced by chemical mutagens and 
gamma- rays . © 
Four varieties of soybean were developed in our country by using experi-
mental mutations . Mutant varieties ' Universal ' and ' Beregovchanka ' were de-
veloped by direct selection of changed plants af ter mutagen treatment . 
' Rannaya 10' and 'Volna ' were created by combining hybridization and muta-
genesis . Some prospective mutants created in All-Russian Institute of Soy-
bean, All- Union Institute of Oil-Producing Crops and other research institu-
tions are now in the National Soybean Varie ty Trial . These data demonstrate 
advantages of the method of creating initial material by mutagenesis, espe-
cially for those crops in whic h developing large quantities of hybrids is dif-
ficult. 
In our investigations in 1975-1979, we studied mutagen activity of nitro-
soethylurea (NEU), nitrosomethylurea (NMU), nitrosodimethylurea (NDMU), ethyl-
enei mine (EI), ethylene oxide (EO), dimethylsulfate (DMS) and garrnna- r ays on a 
number of soybean varieties . NMU, EO, and OMS were tested in liquid and gase-
ous phases . 
In experimental variants of M
2
, we selected about 1000 changed plants, 
which progenies in the following years were tested for productivity and other 
agronomic traits . Most of M4- M5 mutants were discarded because of no breed-
ing value . Mutated plants with higher or standard yield were chosen for the 
subsequent tests . 
The estimation of selected mutant lines was done in the control , prelimi-
nary , and competitive s t rain tests in 1979-1984 . These tests were carried out 
on the Dachnaya breeding station of All- Union Institute of Plant Breeding and 
Genetics . All these years, except for 1979 and 1984, were dry . 1983 was very 
dry ; there were only 202 mm of rainfall . That is why soybean yield in dry 
land was very low . At the same time, the drought gave us a chance to choose 
a number of drought- resistant mutant forms . 
In the control test nursery , plots were 4 m2 with 2 replications , in 
preliminary and competitive s train tests with 4 and 6 replications , respec-
tively. Nursery plots in the preliminary and competitive tests were 6 m2 and 
© 1986. By the authors . 
200 
2 18 m , respectively. The nurseries were sown by SKS-6-10 drill. During the 
vegetation period, phenological tests and other observations were made. Plots 
were harvested by "Seedmaster" combine. Seed yield was calculated for 14% 
water content. Protein content was determined by Kjeldahl' s method . Amino 
acid content, except for tryptophane and methionine, was studied by using 
amino acid analyzer KLA-5 (Hitachi , Japan). For this purpose, grain was 
milled by electromill and defatted by waterless chloroform . Protein hydroli-
zation was made by 6M HCl at ll0°C for 24 hr . Tryptophane content was deter-
mined in a separate flour sample by spectrof luorimetric method after protein 
hydrolization with papain. Methionine analysis was made by using nitroprussic 
reaction after enzymatic hydrolization by pronase. Amino acid content was 
designated as a percentage t o fatless matter and to protein. NMU , NEU, and 
gamma-rays were the most effective in quantity of morphological mutations. 
EI had middle activity, EO, NDMU and DMS had practically the same act i vity , 
and induced 1-10% of mutations depending on variety and dose . 
Studied mutagen factors induced such variations as earliness, lateness , 
lodging resistance, high production, tall-grown and stunted plants, dwarfness, 
color changes of pubescence and pods , increased and reduced number of pods 
per plant. It should be noted that early ripening mutants were often found . 
In our tests, dwarfs and tall- grown forms were found very seldom. 
Yield evaluation at final s t ages of soybean breeding gave us an oppor-
tunity to find a number of promising soybean mutants . Some of these mutants 
out- yielded such commercial varieties in Odessa region as 'Bukuriya ' and 
'Belosnezshka '. Mutant M 1/4- 80 was the most valuable . It was induced from 
variety VNIIMK 9186 by gaseous phase of DMS . During competitive varieties 
tests in 1980-1983, it out- yielded standard variety Bukuriya by 160 kg/ha. 
This mutant was characterized by higher protein content and s hort vegetation 
period . During 1980- 1984, protein content exceeded the standard by 3 . 2%. 
This mutant was passed into the National Soybean Variety Trial under the name 
of 'Arkadiya Odesskaya'. 
During the National Soybean Variety Trial, the new varie t y demonstrated 
good results in some regions of our republic. It out-yielded standard Buku-
riya in these tests in Odessa region by 170 kg/ha. In that region, Arkadiya 
Odesskaya was characteri zed by higher productivity a nd protein content and 
also by early ripening, especially in the northern parts of the region . In 
1983- 1984, average vegetation period of Arkadiya Odesskaya in the Balta variety 
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test was 105 days, while Bukuriya had 118 days. On these grounds, Arkadiya 
Odesskaya is released in Odessa region beginning with 1986 . 
Yield structure analysis during several years showed that the new varie-
ty exceeded the standard variety by underground weight, number of nodes , pods 
and seeds per plant, seeds weight per plant and 1000- seed weight (Table 1). 
It also had higher harvest index, and bottom pods are higher , than those of 
the standard variety. Plants were not so tall-grown as the standard; that 
caused the increased lodging resistance. 
It should be noted that Arkadiya Odesskaya is characterized by determi-
nate growth type, that is a new trend in soybean breeding in our country . De-
terminate varieties are resistant to lodging, they can be sown by closed- drill 
method with increased seeding rate, so yield can be considerably higher due to 
more effective use of feeding area. 
Arkadiya Odesskaya demonstrated great advantages with irrigation in 
Zaporozshskaya region, where it out-yielded all studied forms (Table 2) . 
Grain yield during the test period averaged 380 kg/ha higher than the standard 
variety . Arkadiya Odesskaya is considered prospective in this region since 
1985 . 
In 1984, this variety was tested in seven regions of the Ukraine besides 
Odesskaya and Zaporozshskaya regions . In some of these regions, i t greatly 
out- yielded standard varieties. Nikolaevskaya region should be mentioned par-
ticularly because in both variety tests Arkadiya Odesskaya had the highest 
grain yield . In Voznesensky and Octjabrsky variety tests (Nikolaevskaya re-
gion) grain yield averaged 2280 kg/ha, while Bukuriya and Belosnezshka aver-
aged 2040 kg/ha and 1860 kg/ha, respectively . ·-These data and practice demon-
strate that Arkadiya Odesskaya can yield 2500-2600 kg/ha in rainfed conditions 
and 3400-3500 kg/ha with irrigation . 
It is of great importance that the new variety produces high yield both 
in rainfed conditions and with irrigation; that testifies to its good adapt-
ability . The creation of this new variety gives us an opportunity to induce 
mutations with higher adaptability to environments. 
The new variety is characterized by dense brown pubescence of plants and 
pods, purple color of hypocotyl and flowers. Plant height is average. Seeds 
are yellow, glossy with a well-marked longitudinal hilum. 
Many agricultural crops show a significant decrease in protein quality 
associated with increase in protein content. Since Arkadiya Odesskaya is char-
acterized by considerably increased protein content among other commercial 
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varieties, we tested total amino acid content of the studied variety in com-
parison with variety Bukuriya (Table 3). The da ta show that the increased pro-
tein cont ent was not associated with decrease in t otal amino acid content. 
The studied variety and variety Bukuriya had no differences in such essential 
amino acids as lysin, tryptophane, histidine, threonine, valine, and methio-
nine. The increased content of leucine, isoleucine, and phenylalanine is a 
positive characteristic of Arkadiya Odesskaya . Percentage of all essential 
amino acids in the variety was 16.87% , and that of Bukuriya was 16.38%. 
Thus, the Arkadiya Odesskaya variety is characterized by high grain 
yield, increased protein content , and improved amino acid composition . 
Since 1984, the new mutant variety Dachnanskaya I is in the National Soy-
bean Variety Trial . In the competitive strain test in 1981-1984 , it out-
yielded the standard variety by 360 kg/ha. That form was created by applying 
NEU in 0.0125% upon the seeds of VNIIMK 9186. The developed variety is char-
acterized by increased resistance to some fungus disease, especially to fu-
sarium blight of seedlings. 
Now days, the group of mutants characterized by higher yield and improved 
agronomic characters is studied (Table 4). Apparently, some of them will be 
the ancestors of new varieties . 
Table 1. Yield structure and some agronomic characters of soybean variety 
Arkadiya Odesskaya in comparison with Bukuriya 
Trait 
Plant weight, g 
Plant height, cm 
Height of 1st pod set, cm 
Number of branches 
Number of nodes 
Number of pods 
Number of seeds 
Number of pods in a node 
Number of seeds in a pod 
Plant seeds weight, g 
100-seed weight, g 
Harvest index 
Arkadiya Odesskaya 
1981 1982 1984 Ave. 
25.6 
54 . 2 
11.3 
4 . 6 
24 .8 
55.4 
89.6 
2 . 2 
1.6 
10. 9 
12.2 
0. 43 
13.0 
40. 7 
12.1 
4.6 
9.1 
26 . 3 
44.1 
2 . 9 
1. 7 
5 . 1 
11. 6 
0 . 39 
14 . 4 
46.0 
9.3 
3.5 
18.0 
34.4 
54.1 
1. 9 
1. 6 
6.5 
12 . 0 
0.45 
17 . 7 
47 . 0 
10.9 
4. 2 
17 . 3 
38.7 
62.6 
2. 3 
1. 6 
7 . 5 
11. 9 
0.42 
1981 
17.9 
61.5 
9 . 4 
3 .1 
14.2 
31.4 
62.8 
2.2 
2. 0 
6 . 4 
10 . 2 
0.36 
Bukuriya 
1982 1984 
13 . 1 
39.3 
10.3 
4.7 
8.9 
23.5 
44 . 6 
2.6 
1. 9 
4 . 7 
10.5 
0.36 
12.1 
52.3 
10. 1 
3 . 7 
15. 1 
23 . 0 
38 . 1 
1.5 
1. 7 
4.6 
12 . l 
0 . 38 
Ave . 
14 . 4 
51.0 
9.9 
3.8 
12 . 7 
26 . 0 
48.5 
2.1 
1. 9 
5.2 
10 . 9 
0 . 37 
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Table 2 . Grain yield of soybean varieties studied on Verchnechortitsky 
variety test (Zaporozhskaya region) 
Grain yield , kg/ha 
Variety 1983 1984 Average 
Kirovogradskaya 4, standard 3000 2400 27 00 
Aurora 3080 2610 2840 
Kirovogradskaya 26 33 10 2380 2840 
Arkadiya Odesskaya 3430 2720 3080 
Table 3 . Amino acids content of seeds of the variety Arkadiya Odesskaz:a 
Amino acids content , % 
Amino acid In air- dr:t matter In Erotein 
Arkadiya Bukuriya Arkadiya Bukuriya 
Tryptophane 0.62 0.60 1. 38 1.36 
Lysine 2. 94 2.98 6.52 6.74 
Histidine 1.38 1. 40 3.08 3 . 17 
Arginine 3.24 3.28 7. 19 7.42 
Aspartic acid 5.79 5 . 80 12 . 35 13.14 
Threonine 1. 98 1. 93 4.39 4 . 37 
Serine 2.47 2. 37 5 . 48 5 . 36 
Glutamic acid 8 . 84 8 . 43 19 . 61 19 . 08 
Proline 2 . 55 2.70 5 . 66 6.11 
Glycine 1.96 1. 97 4.35 4.46 
Alanine 1. 90 1.98 4. 22 4.48 
Valine 1. 74 1. 73 3.86 3.91 
Methionine 0. 54 0.52 1. 20 1.18 
Isoleucine 1. 83 1. 70 4 . 06 3.85 
Leucine 3 . 50 3 . 37 7. 77 7.63 
Tyrosine 1. 44 1.28 3.20 2. 90 
Phenylalanine 2.34 2. 15 5. 19 4.87 
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Table 4. Grain yield and some agronomic traits of promising soybean mutants 
1984 Grain content , % 
Mutant Initial variety Mutagenic Grain yield Protein Lysine number factor kg/ha 
Bukuriya, st 1340 32 . 8 1. 98 
34/82 Peremoga gannna-rays 1760 34.8 1. 76 
16/82 Peremoga gamma-rays 1780 34.0 1. 86 
18/82 Kirovogradskaya 4 NMU l g 10 days 1800 32.0 1. 97 
17/82 VNIIMK 9186 DMS lml 4 days 1930 33.2 2 . 36 
29/82 Peremoga EI 0.01% 1910 30.2 2. 07 
14/82 Hybrid 89-10 NMU 0 . 00625% 1890 35.8 2 . 20 
42/82 Peremoga gamma- rays 2030 33 .6 2. 24 
28/82 Peremoga NMU 0.0125% 1940 34 . 4 2 . 02 
21/84 VNIIMK 9186 DMS 0.02% 1760 33.8 2.30 
22/84 VNIIMK 9186 DMS lml 4 days 1980 33.6 1.86 
23/84 Hybrid 115-92 gannna- rays 1920 35.0 2.07 
26/84 Hybrid 115-92 gamma-rays 1930 31. 6 2 . 23 
27/84 Peremoga EO 0. 10% 1770 34 . 6 2 . 41 
28/84 Peremoga NDMU 0 . 0125% 1860 31. 6 2 . 06 
30/84 Kirovogradskaya 4 NMU 0 . 00625% 1790 33 . 6 2 .16 
31/84 Kirovogradskaya 4 OMS 0.01% 1840 32 . 4 2 . 25 
33/84 Peremoga DMS 0 . 02% 1800 35 .0 2 . 62 
48/84 Peremoga gamma-rays 1800 33 . 4 2. 24 
49/84 VNIIMK 9186 DMS lml 2 days 1910 3 l. 0 2 . 02 
50/84 Peremoga NDMU 0 . 0125% 1980 35 . 0 2 . 44 
51/84 Peremoga NDMU 0.0125% 2040 34 . 6 2.33 
52/84 Peremoga DMS 0.02% 2050 32.8 2 . 25 
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